We had previously noticed that comparison of the respiratory efforts of infants at two different ventilator rates enabled more reliable diagnosis of their interaction with artificial ventilation. The accuracy was improved if changes in transcutaneous oxygen concentrations were also considered. Infants whose respiratory efforts became less obvious at the faster rate in association with an upwards trend in transcutaneous oxygen concentrations were accurately described by the nurses as fighting the ventilator at the lower rate and synchronously respiring at the increased frequency. The purpose of the present study was to investigate whether, by studying infants at a series of ventilator rates, it was possible by clinical observation alone to identify correctly infants who would benefit from paralysis.
Spontaneous respiratory efforts during mechanical ventilation in preterm infants have been incriminated in the development of pneumothorax.1 2 Consequently attempts have been made to reduce the incidence of air leaks by using paralysing drugs; this was unfortunately unsuccessful.' A possible explanation for this failure was the lack of selection of infants included in the studies. Preterm neonates breathe in one of four distinct interactions with artificial ventilation.4 Two of these synchronous respiration5 and provoked augmented inspirations6 -are advantageous. Inhibition of such interactions by paralysing drugs, which reduces their positive contribution to gas exchange, could increase the need for ventilation and hence result in pneumothoraces. Only one pattern of respiration-active expiration-was found to be significantly associated with the development of pneumothorax. 4 When infants showing only this interaction were paralysed a highly significant reduction in the incidence of air leaks resulted.7
Detection of active expiration needed sophisticated respiratory recordings utilising expensive equipment and expertise to obtain the recordings and for their interpretation. (ii) Clinical observation: spontaneous respiratory efforts had a poor relation to the timing of ventilator inflation. Despite the increasing ventilator rate the infant's respiratory efforts were obvious and often distinct from chest wall movement due to positive pressure inflation. Supportive evidence was that an increased ventilator rate was not associated with an improvement in transcutaneous oxygen partial pressure. To assess the accuracy of clinical observation in determination of the type of respiratory interaction, at the end of the trial, comparison was made of the results of the two observers for the 10 infants at each ventilator rate.
On completion of the study infants with synchronous respiration were subsequently ventilated at the slowest rate at which this was achieved.') At fast rates both asynchrony and active expiration had previously been used successfully as criteria for selective paralysis to reduce the incidence of pneumothoraces.1" As a consequence those infants continuing to show either interaction at increased ventilator frequencies, shown by respiratory recordings, were paralysed1' and subsequently ventilated at 60 breaths/minute.
Results
Respiratory recordings confirmed that most infants (eight out of 10) were actively expiring at the slowest rate. As ventilator rate was increased infants tended to breathe in synchrony with their ventilator; seven out of 10 at 120/minute ( The number of study occasions on which particular interaction was either (a) recorded or (b) observed is given at each ventilator rate. Interaction Active expiration 5 (8) 0 (4) 0 (1) Active expiration or asynchrony 9 (10) 3 (4) 3 (3) Synchrony 1 (0) 7 (6) 7 (7) Observations made with the help of respiratory recordings are in parentheses, observations blind to respiratory recordings are not in parentheses.
increased frequency was associated in all cases with an improvement in transcutaneous oxygen concentration (mean change 12 mm Hg, range 8-22). On only five of 13 occasions during which infants were actively expiring was the interaction correctly identified by clinical observation, giving a sensitivity of 38% (table 2) . At the slowest ventilator rate of 30 breaths/minute, five of the eight infants were correctly identified as actively expiring. At the faster ventilator rates, 60 and 120 breaths/minute, no infant actively expiring was identified by clinical observation, but six of the seven infants were labelled as asynchronous. Inclusion of asynchrony and active expiration as one group improved the sensitivity of clinical observation to 88%. Clinical observation correctly identified infants breathing in one of these two interactions on 15 of 17 occasions (table 2) .
Three infants failed to achieve synchrony at any ventilator rate. As they continued to breathe asynchronously or actively expired they were paralysed after completion of the study. None 
